Effects of ranolazine on fatty acid transformation in the isolated perfused rat liver.
It has been proposed that in the heart, ranolazine shifts the energy source from fatty acids to glucose oxidation by inhibiting fatty acid oxidation. Up to now no mechanism for this inhibition has been proposed. The purpose of this study was to investigate if ranolazine also affects hepatic fatty acid oxidation, with especial emphasis on cell membrane permeation based on the observations that the compound interacts with biological membranes. The isolated perfused rat liver was used, and [1-(14)C]oleate transport was measured by means of the multiple-indicator dilution technique. Ranolazine inhibited net uptake of [1-(14)C]-oleate by impairing transport of this fatty acid. The compound also diminished the extra oxygen consumption and ketogenesis driven by oleate and the mitochondrial NADH/NAD(+) ratio, but stimulated (14)CO(2) production. These effects were already significant at 20 μM ranolazine. Ranolazine also inhibited both oxygen consumption and ketogenesis driven by endogenous fatty acids in substrate-free perfused livers. In isolated mitochondria ranolazine inhibited acyl-CoA oxidation and β-hydroxybutyrate or α-ketoglutarate oxidation coupled to ADP phosphorylation. It was concluded that ranolazine inhibits fatty acid uptake and oxidation in the liver by at least two mechanisms: inhibition of cell membrane permeation and by an inhibition of the mitochondrial electron transfer via pyridine nucleotides.